As more countries use HTA to inform decisions on the reimbursement of health technologies, harmonization of evidence requirements between jurisdictions has been proposed, mainly on the grounds of improved efficiency. Harmonization has the potential to avoid duplication of effort for both manufacturers and HTA bodies involved in preparing and reviewing HTA submissions for innovative technologies. However, it also carries risks of loss of local control over decisions, the application of general data standards which are not universally accepted and slowing the rate of development of innovation in the analytical disciplines supporting HTA. This study reviews the issues associated with harmonization taking into account the perspectives of the multiple stakeholders. This study draws on experiences from recent initiatives intended to promote the harmonization of HTA and experience from related fields, particularly regulatory approval of new medical technologies.
Many HTA bodies explicitly support decision-making processes, such as technology reimbursement/coverage decisions, for which timely information is required (9) . As a result of this, many HTAs adopt a pragmatic approach that This study summarizes discussion at the 2008 Health Technology Assessment International (HTAi) Policy Forum meeting. The aim of the meeting was to consider the views of multiple stakeholders, including international HTA bodies, healthcare technology manufacturers, governmental decision makers, and patient representatives, on the issue of harmonization of evidence requirements for HTA in decision making. The opinions expressed in this study are believed to be a fair reflection of the debate. However, not all participants, nor the organizations from which they come, necessarily agree with the whole content, for which the authors take full responsibility. The work was supported by funding from HTAi. Participants in the meeting are listed on page 517.
focuses on a subset of the elements of HTA, such as clinical effectiveness and cost-effectiveness. Whereas the broader aspects of HTA, such as ethical, social, legal, organizational, and other system impacts of the diffusion of the technology, may still be considered in the assessment, often these are not addressed within a transparent and explicit framework and are less likely to be evidence-based to the same extent (34) .
Differences in the content and application of HTA have raised the question of whether some degree of harmonization of HTA between countries would be worthwhile (4-6;24;32) . The concept of improving efficiency across assessment bodies has been central to this; that is harmonization might avoid duplication of effort on the part of both manufacturers and decision makers. This has been the subject of debate, much of which has been of a general nature and often based on the premise that harmonization per se is both desirable and feasible. This study adopts an alternative position and questions the underlying premise that harmonization is both desirable and feasible. The analysis focuses on the use of HTA in the context of reimbursement and coverage decisions, as described below.
HTA IN THE CONTEXT OF REIMBURSEMENT AND COVERAGE DECISIONS
Whereas the use of HTA to inform health policy making began in the 1970s, its profile increased among all stakeholders in the 1990s when it was used to inform decisions regarding the reimbursement and coverage of drugs and medical devices (18) , which necessitated the adoption of a more transparent and explicit approach. Following application in Australia (29) and Canada (11), the organizations supporting reimbursement decision making in Western European countries have adopted some form of HTA to help inform reimbursement and coverage decisions.
Figure 1 is intended to represent the stages of a reimbursement decision-making process that incorporates HTA. The institutions and processes through which these stages are carried out vary considerably between countries as they must be considered in the context of the over-arching values and priorities of the society, the form of decision-making structures, and the resources available. As a result, even if all countries used identical assessment methods and a similar evidence base, they would not necessarily reach the same conclusion regarding a particular technology, because of differing values and preferences. Variation in decisions between jurisdictions is to be expected. What is important is that the processes by which the decisions are reached, and the evidence on which they are based, are sufficiently transparent to allow the reasons for differences in HTA recommendations to be understood.
The remainder of this study focuses on the more objective aspects of HTA, namely, the evidence requirements, and considers the degree to which harmonization of these is feasible and desirable. This study makes no attempt to explore the extent to which the more subjective aspects of the HTA process, such as the decision-making process and the development of recommendations, can be harmonized.
THE RATIONALE FOR HARMONIZATION OF HTA EVIDENCE REQUIREMENTS
A range of possible benefits from harmonization of HTA has been identified, which can be grouped into two broad areas: more efficient use of analytical resources; and faster and more appropriate reimbursement decisions. The extent to which harmonization of evidence requirements in HTA can generate benefits is related to the contextual nature of the evidence. HTA is used to inform decisions in the context of the local healthcare system, and different inputs to HTA may be more or less context-specific (10) . For example, the evidence from international clinical studies, or systematic literature reviews of clinical studies, might be considered largely context-free, and applicable in multiple jurisdictions. On the other hand, data on healthcare resource use associated with a technology may be very specific to a particular health system.
Possible disadvantages of harmonization of HTA have also been identified (6) . These include the risk of decisions in one country being copied in others, without proper analysis of the contextual factors, simply to save resources. Standardization of HTA methods may also lead to less innovative thinking and slow the pace of development in the academic disciplines contributing to HTA.
The relative benefits of harmonization vary with the perspectives of the main stakeholders. Health service decision makers will be concerned with both the cost and quality of decisions. In any country the decision-making system for the reimbursement of health technologies reflects the historical development of the health service and the political processes of that country (21) . It would be inappropriate for a country to economize on time and resources by simply adopting technology decisions made elsewhere, with no adaptation to local circumstances. There may, however, be some benefits from pooling analytical expertise and sharing some of the inputs to HTA, while recognizing the need for context-specific analysis (6) . Transparency in the reporting of HTA studies is essential if the possibility of appropriate transfer of results or data is to be identified.
Manufacturers also face advantages and disadvantages in the harmonization of evidence requirements. If there was general agreement between countries on the evidence requirements for HTA, manufacturers would be better able to plan data generation activities. It could also lead to higher quality data if resources were concentrated on fewer, high quality studies. This might lead to faster decisions through the use of data with the minimum of local adaptation, and more effective use of analytical resources by manufacturers and HTA agencies. Manufacturers would also benefit from having more stable HTA requirements, allowing them to ensure that these are taken into account in candidate selection and investment decisions and that appropriate outcomes are incorporated into clinical strategies. Where systems are in a process of rapid development, this can cause difficulties in attempting to interpret what information will be required to support market access at product launch. A concern for manufacturers is the risk that a harmonized approach to HTA might be adopted, but individual countries might continue to require country-specific data and analyses, thereby increasing the evidential burden rather than reducing it.
POTENTIAL FOR HARMONIZATION OF EVIDENCE REQUIREMENTS IN HTA
Evidence and information for HTA are required in three main areas: clinical effectiveness; cost-effectiveness; and ethical, social, and legal issues.
Most HTA agencies approach the evaluation of clinical evidence in a similar manner, considering the quality of the study, potential sources of bias and the validity of the results. Clinical effectiveness evidence is generally considered to be the most context-free, but is not without problems. The main contextual considerations relate to whether the populations studied are similar to the local population and whether the estimated benefits can be reproduced in clinical practice. For example, in moving from measurement of efficacy to true effectiveness context-specific factors, such as compliance and healthcare organization become more influential (17) . Nonetheless, the scope for harmonization of clinical evidence requirements in HTA across jurisdictions is extensive, particularly with regard to systematic reviews of effectiveness.
Conversely, the economic aspects of health technology assessment are inevitably more context-specific. There are significant differences in treatment pathways and healthcare resource unit costs which are incorporated into economic models. Therefore, even if much of the effectiveness data comes from a single source, a separate cost-effectiveness analysis is likely to be required in each jurisdiction. However, there is scope for harmonization of the analytical frameworks used in cost-effectiveness modeling. Conversion of clinical outcomes to economically relevant measures (e.g., utilities) requires the introduction of context-specific preferences, although the comparative studies of European countries using EQ-5D show that inter-country differences may be quite small (14) . There may also be some agreement on the epidemiological framework that is the foundation of economic models in a particular indication. For example, evidence from the Framingham cohort has been widely used in economic evaluations of cardiovascular disease (15) . Despite being based on a very specific North American population, this has often been used in other jurisdictions on the grounds that it is the best available evidence to inform decision making (8) . Therefore, whereas some aspects of economic evaluation remain highly context-specific, there is scope for further exploration of harmonization of others.
Ethical, social, and legal aspects of HTA appear to have received less systematic attention in individual HTAs, making judgment on the scope for harmonization of these elements more difficult. Although these factors are taken into account by many HTA bodies, their use tends to be implicit rather than explicit, possibly due to slower methodological development in these areas compared with the more quantitative aspects of HTA. However, the ethical, social, and legal principles within which a system of reimbursement decision making operates are often determined not at the individual technology level but at the program level, as they apply to all technologies. Thus, their importance may be underestimated by focusing on individual HTAs. See, for example, the NICE document on social value judgments (28) . The importance of these factors in the consideration of individual technologies will vary. For example, an HTA of a maternal screening program for fetal abnormalities is likely to be more explicit about ethical issues than one of a pharmaceutical for a common disease. The form and sources of evidence on these issues may differ from those for costs and effectiveness, but checklists of factors to consider have been published (20) and approaches to integrating social and ethical values in the whole HTA process have been proposed (3).
LESSONS FROM PREVIOUS HTA HARMONIZATION ACTIVITIES
Assessment of the benefits of further harmonization of evidence requirements in HTA should take account of previous harmonization projects regarding HTA and other related disciplines.
The European Experience
HTA has been widely implemented throughout European Union (EU) Member States. The common objective of HTA in the EU countries could be summarized as providing decision makers with reliable information concerning the implications of healthcare interventions to allow scientifically based health policy making (24) .
The perceived benefits of increased coordination across the region led to a series of EU-funded projects from 1993 to 2002 (5;7;23;24;32). The recommendations of these harmonization initiatives are being implemented through the EUnetHTA project, which involves HTA Agencies from across Europe. The objectives of the EUnetHTA project were (i) to provide a robust multifaceted input to decision making, (ii) to reduce duplication of work, (iii) to gain a better understanding of the links between HTA and policy making in different Member States, and (iv) to support countries with limited HTA experience. The tools developed include a framework for core HTA evidence, an adaptation toolkit for local healthcare systems and a process to facilitate sharing and production of information on new technologies (13) . The aspiration is to make this collaborative work among HTA Agencies permanent from 2009 onward, with an emphasis on co-ordination, facilitation and knowledge transfer, rather than standardization of approaches or centralization of decision making.
In parallel with EUnetHTA, the harmonization of clinical effectiveness has also been addressed in the European Commission Pharmaceutical Forum (http://ec.europa. eu/enterprise/phabiocom/comp_pf_en.htm), which includes representation from a broader range of stakeholders, including industry, political and health system decision makers. As a key stakeholder in HTA and the main provider of evidence for this purpose, it is important that technology manufacturers are engaged in harmonization efforts
The North American Experience
In addition to the European efforts to harmonize HTA activities discussed above, other regions have experience of coordinating HTA across multiple organizations and localities, often with great success. For example, the Academy of Managed Care Pharmacy (AMCP) guidelines in the United States provide a format for HTA submissions which is believed to have been adopted by over fifty private and public healthcare purchasing organizations, generating a common standard for formulary submissions in the United States (33) .
Public sector activities in the United States, led by the Agency for Healthcare Research and Quality (AHRQ), have concentrated on standardizing approaches to conducting comparative effectiveness reviews for use in informing evidence-based practice (1).
The Canadian Coordinating Office for Health Technology Assessment (CCOHTA), subsequently known as the Canadian Agency for Drugs and Technologies in Health (CADTH), has fostered co-ordination and harmonization of HTA activities across multiple jurisdictions in Canada (31) . The federal structure of Canada dictates that healthcare is almost entirely managed at a Provincial level, resulting in the development of multiple Provincial HTA bodies. CCOHTA's mandate was to facilitate coordination of activities, avoid unnecessary duplication across these bodies and improve the quality of HTA (27) . In this respect it has similarities to Europe, and it has been suggested that European harmonization efforts could learn from the Canadian experience (16;26) .
Experience in Related Processes
Although progress with the harmonization of HTA appears to have been slow, this must be placed in the context of other harmonization initiatives, such as the International Conference on Harmonisation (ICH) in drug regulation (22;25;30) . This collaboration, between the United States, the EU, and Japan, produced agreement on data requirements to support many aspects of the application process for drug licensing across the different jurisdictions. During the 1990s, working groups with two representatives from each region (government and an umbrella pharmaceutical industry association) developed guidance to cover all aspects of drug development. A related activity has now begun in medical device regulation; the Global Harmonisation Task Force presents the key concepts related to clinical evidence for a device and guidance on methods of clinical evaluation [http://www.ghtf.org/sg5/]. Key lessons to emerge from the ICH experience are that the process must begin with a clearly defined common goal and a willingness to participate in open dialogue; a period of collaboration and agreement should precede moves to full harmonization and discussions must begin at a detailed technical level, for example to agree on standard terminology, before proceeding to higher level political approval. Harmonization should also be regarded as a continuous process reflecting changes in practice and scientific knowledge, rather than as a discrete activity.
More recently an attempt was made to harmonize the registration processes for health products of Australia and New Zealand (2). Progress was made through technical working groups, and governmental agreements but final implementation did not take place because of lack of political support. This reflected the fact that the systems in the two countries were less similar than had at first been supposed, and that the differences became more apparent as the process progressed. An important factor was that the concerns of the Maori community in New Zealand over the way that traditional medicines would be treated were not recognized at the outset. This, together with other political changes, led to loss of support for the process. There is a clear lesson here that failure to engage a major stakeholder at an early stage can lead to problems later on, if that stakeholder believes that important issues are not being addressed.
WHERE NEXT FOR HARMONIZATION?
If each of the stakeholder groups involved in HTA faces positive and negative effects from the harmonization of evidence requirements and past experience has resulted in limited progress, where should future efforts on harmonization focus? There is now some degree of agreement between researchers and practitioners on the principles of HTA, but not on the details of the methodology and evidence standards (12;13;19) . Opportunities for harmonization of the three main evidence requirements along with HTA processes are presented below.
Clinical Evidence
This area offers the most immediate opportunities for progress because (subject to demographic, epidemiological and other factors) clinical data are generally regarded as transferable across geographical and social boundaries. Activities in the following areas could be of benefit to decision makers and manufacturers of technologies: (i) More agreement on the design of clinical trials in particular disease areas (e.g., in the selection of comparators, use of surrogate endpoints, duration of follow-up, and use of quality of life measures in clinical trials); (ii) More standardization of methods in systematic reviews of clinical evidence (e.g., appropriate inclusion criteria).
Adopting the ICH approach, with agreement on general principles, followed by the development of a specific working group on each topic, could help to further this agenda. Consideration of these aspects should also seek to take account of the scope for harmonization between HTA and regulatory assessment on clinical evidence requirements.
Economic Evidence
The context-specific nature of economic evidence means scope for harmonization is more limited than for clinical evidence. However, on the outcomes side, the harmonization of approaches to the measurement and valuation of health benefits could have advantages. More general agreement on the appropriateness of quality-adjusted life-years (QALYs) as a standardized outcome measure could be explored, before addressing the practical issues of utility measurement itself. Although the valuation of health benefits will be influenced by local cultural and social factors, some aspects of the measurement process are transferable.
Although the issues regarding standardization of economic methods between countries have been intensively researched (19) , there is scope for greater co-ordination of the analytical framework for appraisals within each particular disease area. For example, the use of a standardized approach to epidemiological modeling of disease processes and treatment pathways could provide a framework for identifying the differences in results when local data are entered into decision analyses. Indications with intensively researched epidemiological models, such as diabetes and cardiovascular disease, would appear to offer an opportunity to test this approach.
Ethical Social and Legal issues
Despite their importance, there is still a need to sensitize decision makers to these issues. Guidelines and checklists on ethical issues in HTA, such as those produced by IN-AHTA, exist but need to be given a higher profile. However, it should be acknowledged that many of the issues are highly context-specific and informed by sociocultural and legal factors within a particular jurisdiction.
Given the lack of information about these aspects of HTA, there could be value in the explicit mapping of approaches used in different countries and health systems. This might reveal more similarities between jurisdictions than expected. Identical ethical positions would not be expected but a common set of issues to address might be agreed.
Decision Processes
It should be acknowledged that harmonization of evidence requirements cannot be considered independently of the decision process which the evidence is intended to inform. There is an important link between question definition, decisioncriteria, and hence evidence requirements. While it is unrealistic to expect identical decision processes and institutions, there might be agreement on the conceptual stages of a decision using HTA, such as those described in Figure 1 .
There is also the possibility of agreement on key principles of decision making, for example, transparency, the right of stakeholders to submit evidence, the expectation of an explanation of the basis of a decision, and the right of appeal to an independent authority. However, acceptance of such a set of principles would require the decision makers currently using HTA, as well as the manufacturers and sponsors of technologies, to recognize its value in reaching sound decisions. The disparity of procedures currently in operation indicates that this might not be achievable in the shortterm.
CONCLUSION
There is considerable uncertainty among stakeholders regarding the benefits of harmonization of HTA. In reviewing the possible approaches to harmonization, it was recognized that harmonization of HTA across jurisdictions should not aim to produce a single decision on reimbursement and utilization of a technology. The inherent differences between economies, societies, and health systems mean that such an outcome would be neither feasible nor desirable, even if identical decision processes were used. A more desirable and achievable target might be to be able to justify differences in decisions between jurisdictions by reference to evidence, values, and priorities. Transparency in reporting the bases of decisions will be essential if this is to be achieved.
Overall, the pursuit of harmonization of evidence requirements in HTA across jurisdictions may yield benefit. The possibility of benefit from harmonization of HTA evidence requirements with those of related decision-making processes-particularly product licensing-is worthy of further exploration. Decision makers and industry representatives agree that in trying to reduce duplication of effort in the generation and analysis of data, it is important to retain local ownership of the results of HTA, if it is to have an impact on decision making. It is also important that any attempts to standardize HTA practices do not restrict new developments in methods and processes that diversity of approach can produce.
Of the three types of evidence considered, the most scope for benefit from harmonization is thought to lie in the generation and evaluation of clinical evidence, which is generally believed to be less context-specific. Within the economic domain, the potential benefits of more standardization of analytical frameworks (e.g., agreement on common epidemiological bases for decision-models) is identified as an area for further research. The ethical, social, and legal areas are generally believed to be under-researched. More exploration of the role of these issues, the degree to which they are used explicitly and the methodological frameworks adopted within HTA systems is needed before the value of harmonization can be considered.
In conclusion, further harmonization of evidence requirements across HTA bodies could be beneficial in specific circumstances. There are benefits associated with more exchange of ideas, methods, and data between jurisdictions. However, further harmonization of the use of HTA in reimbursement decisions is not thought to be either desirable or feasible at this time as such decisions should be framed in local social, cultural, and political contexts. Experience of other harmonization initiatives shows that lengthy periods of collaboration and exchange of ideas are necessary to bring the participants to the point of accepting common approaches. It needs to be acknowledged that the role of HTA in decisionmaking processes remains relatively immature in comparison with other processes, such as regulatory approval. The creation of inclusive networks, for example through EUnetHTA and the European Commission Pharmaceutical Forum, may help to create an environment more favorable to harmonization in the future.
